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A restricted T cell response to myelin basic protein (MBP) is stable in multiple
sclerosis (MS) patients
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SUMMARY

The close resemblance of MS to the animal model experimental autoimmune encephalomyelitis (EAE)
has provided compelling data sustaining a pathogenic role of circulating T cells reactive against MBP. T
cell antigen receptor (TCR) usage in EAE is commonly considered restricted; nevertheless, dynamic
changes of TCR usage correlate with the course of EAE, resulting in a limited repertoire during early
stages of disease activity followed by the recruitment of other T cells reactive against new determinants.
Although a broader TCR repertoire mediates the response to MBP in humans, a restricted intra-
individual heterogeneity may occur in some MS patients. In the present study we characterize the
response to MBP in MS subjects with relapsing remitting disease from two sampling time points
12 months apart. MBP-specific T cell lines (TCL) were first generated from eight MS individuals and
two healthy subjects. New TCL were obtained after 12 months from one control and three MS patients
whose response, at the first time point, was directed against a single epitope. Interestingly, these three
subjects had a stable and mild disease. Few TCL obtained at two time points from the MS individuals
recognized the same immunodominant epitope and shared identical B&GRqg¥iences. In the control

we could not detect a restriction of the repertoire. These findings suggest that in some MS patients with
benign disease a predominant T cell response to a single determinant may be detectable at different
moments and is mediated by clonally expanded populations.
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INTRODUCTION epitopes and characterized by a restricted TCR usage [4]. This
MS is a chronic inflammatory disease of the central nervous syste Egigfgﬁﬂ?ﬁneﬁy 2fel'll'scekilarsecke)g;(;r (Zchzi?eednefirextF;\r:rzseed EZ
(CNS) characterized by perivenular mononuclear cell infiltrates UFDOSES eu bg means of antibodies diregted a0ainst TCRialrJried
and demyelination within the brain and spinal cord white matter!"P ' g y . ) L g . .
[1]. Although the cause of MS remains unknown, clinical and on encephalitogenic T cells, or by ‘vaccination’ with synthetic
exberimental data support an autoimmune aetic;logy IndirecTCR peptides [5,6]. Nevertheless, a more heterogeneous reactivity
: S . L L }o MBP and other myelin antigens is detected at later stages of
evidence sustaining this hypothesis is the similarity of MS togAE [7-9]. The response to MBP in MS subjects has been
ﬁw):jpue(:;ngei?]talsuzlég?l;reun:nirir;(l::pgjl?griiIr::iat(iiﬁE\?v’itr? riljgﬁ‘: extensively studied and was observed to be diverse both in terms
antigens [2]. EAE is mediated by class Il-restricted Cicells of epitope specificity and TCR usage [10—12]. Nevertheless, it has
X geen reported that within the same individual a limited number of

reactive against MBP and other myelin proteins, and can also b it may be r nized 111.131 and a restricted and oredomi
induced by the adoptive transfer of MBP-specific T cells from oneEP!IOPES May be recognize [11,18] and a restricted and pre omi-
nant TCR repertoire may be detected [14,15]. In monozygotic

animal to another syngeneic one [3]. In inbred species, the T cell ". : S ;
; . twins a restricted TCR usage was observed in individuals with a
response to MBP has been shown to be directed against few. . . .
P 9 mild form of MS, while a broader heterogeneity correlated with

Correspondence: Dr A. Uccelli, Dipartimento di Scienze Neurologiche diS€ase severity [16]. In this study we examined the T cell response

e Neuroriabilitazione, Universigi Genova, Via De Toni 5, 16132 Genova, t0 MBP in healthy subjects and individuals with relapsing
Italy. remitting (RR) MS during a 12-month period in order to
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Table 1. Characteristics of individuals whose T cell lines (TCL) were obtained at the second time point

Subjects Age Sex EDSST EDSS T Duration MHC class Il

Sa 32 F 2 2 14 DR1, DR5, DRW52, DQW1
Ta 47 M 15 1,5 16 DR1, DR2, DRW52, DQW1
Pa 28 F 1 1 9 DR2, DR3, DQW1

Le 47 M / / / DR5, DR6, DRW52, DQW1

characterize the dynamic changes of MBP-specific T celland incorporation measured after 16 h ig acintillation counter.
populations over time. TCL were considered antigen-specific if the stimulation index (SI)
was> 3.
MATERIALS AND METHODS .
Membrane phenotype analysis
Antigens Membrane phenotype of TCL was determined using a FACScan
MBP was purified from the white matter of human brain by cytofluorometer (Becton Dickinson, San Jose, CA) by direct
standard methods according to Deibtgral. [17]. The antigen  immunofluorescence with fluorescence dye-labelled MoAbs spe-
concentration in all experiments was @ ml. Overlapping pep- cific for CD3 (anti-Leu-4—PE; Becton Dickinson Immunocytome-
tides 20—-24 amino acids long encompassing the whole MBRry Systems, San Jose, CA), TCR (anti-TGIR WT31-FITC;
molecule were synthesized by a solid-phase method, purified bfecton Dickinson), CD4 (anti-CD4 Leu-3a—PE; Becton Dickin-
high performance liquid chromatography (HPLC) and used atson) and CD8 (anti-CD8 Leu-2a—PE; Becton Dickinson).
10ug/ml concentration.
RNA extraction, cDNA synthesis and linear polymerase chain
Subjects reaction amplification
At the first time point, eight RR MS patients with mild clinical RNA was isolated from TCL using TRIzol according to the
course (EDSS= 3-5) and two healthy individuals were selected for manufacturer’s instructions (TRIzol; €20 BRL, Gaithersburg,
the study. MS subjects had a diagnosis of definite RR MSMD). First-strand cDNA was obtained by reverse-transcribing 1
according to the Poser criteria [18], an average EDSS obf total RNA with random hexamers (Pharmacia Biotech) as
2:4+ 1.1 and a disease duration of-&8years. In order to study primers and 5U of M-MLV reverse transcriptase (Superscript
the response to MBP over time, we selected, after 12 months, onié Gieco) in a 30ul reaction. cDNA was diluted to 30d and 24
healthy control and three MS subjects whose response at the fird0-ul aliquots were subjected to 30 cycles of polymerase chain
time point was mainly directed against a single epitope. None ofeaction (PCR) amplification with a panel oB\primers [20,21] in
the three patients showed disease progression after 12 montieembination with a 3CB primer, each PCR cycle consisting of
(Table 1). Nevertheless, two patients had a mild relapse aboudenaturation at 9& for 60s, annealing at 86 for 60s and
1month before the second sampling, but they fully recoveredextension at 7L for 60s. PCR products were visualized by
without therapy. electrophoresis on a 1-5% agarose gel stained with ethidium
bromide, transferred to a nylon membrane (Hybond N; Amersham)
Establishment of MBP-specific T cell lines and proliferation assaysaccording to standard methods and hybridized with a horseradish
Long-term MBP-specific T cell lines (TCL) were generated from peroxidase (HRP)-labelled oligonucleotide probe specific fér C
the peripheral blood of each individual using the ‘splitting well’
technique [19]. This technique allows isolation of clonal popula- CDR3 size spectratyping
tions of MBP-specific T cells. Briefly, peripheral blood mono- In order to determine the clonality of CDR3 junctional regions of
nuclear cells (PBMC) were separated by Fycoll-Hypaque densityhose TCL expressing the sameg \at different time points, an
gradient centrifugation (Pharmacia Biotech, Uppsala, Sweden)liquot of the PCR product was subjected to CDR3 size spectra-
washed and seeded a20° cells/well in 96-well U-bottomed  typing as described by Gorski and collegues [22]. Briefly| &f
plates (Corning, New York, NY) in the presence of MBP (2 the amplicon were reamplified for 30 cycles with the sanfe V
ml). Cells were grown in IL-2-rich medium (gift from Chiron- primer and a fluorescent@Cprimer, visualized on a denaturing
Eurocetus, Amsterdam, The Netherlands) and expanded by resgolyacrylamide gel using an Applied Biosystem 373 DNA Sequen-
mulation at 15-day intervals with autologous irradiated PBMC cer (Perkin EImer, Foster City, CA) and analysed with the software
(1x 1CP/well) as antigen-presenting cells (APC) pulsed with MBP 672 GENESCAN (Perkin Elmer).
(30ug/ml). Antigen specificity of the TCL was determined by a
standard®H-thymidine incorporation assay after the third restimu- Inverse PCR
lation. Aliquots of the MBP-specific TCL (410% were plated out  In some cases, TCL were analysed by inverse PCR [23]. Briefly,
in duplicate in presence of irradiated autologous APC pulsed or not ug of RNA isolated as previously described was reverse tran-
pulsed with antigen (for epitope specificity, APC were pulsed withscribed into first-strand cDNA using oligo (dig) 1g(Pharmacia
MBP peptide at 1@.g/ml concentration). After 72 h, O4&i of °H- Biotech) and M-MLV reverse transcriptase (Superscript IkdG).
thymidine (Amersham, Aylesbury, UK) was added to each wellDouble-strand cDNA was synthesized usiigcherichia coli
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DNA ligase (Gsco), E. coliDNA Polymerase | (@co) andE. coli ()
RNase H (@&co) according to standard methods and blunt ends
were generated by digestion with T4 DNA polymerases(6). hMBP - nr: 5/32 (16)
After circularization with T4 DNA ligase (@Bco), an aliquot of
cDNA was amplified for 35 cycles using@Jrimers annealing to
the template in an outward orientation. 1

_ _ 21 12/32 (37)
Cloning and sequencing of PCR products
Reverse transcriptase (RT)-PCR products were cloned into pMOS _ ar
vector (Amersham) according to the manufacturer’s instructions. & 61 -
After digestion with Not | and Sal | (Tib Molbiol, Genoa, Italy) E
/ . : 81
inverse PCR products were resolved by electrophoresis, excised
from the agarose gel and ligated into pBluescript Il KS (-) vector 101 - 11/32 (34)
(Stratagene, La Jolla, CA). Vectors containing RT and inverse PCR
products were transformed into XL-1 Blue Supercompetent cells 121
(Stratagene). Plasmid DNA was purified using Qiagen Spin Plas- 141
mid Miniprep (Qiagen, Hilden, Germany), hybridized with an - 4/32 (13)
HRP-labelled @ probe and sequenced with an Applied Biosystem 172
373 DNA Sequencer (Perkin Elmer).

L1 L1 |

| | | |
0O 10 20 30 40 50 60 70 80 90 100

Sequence analysis ) _ Percent specific TCL
Sequence computer analysis was performed using the software

Lasergene for Windows (DNASTAR Inc., Madison, WI) and

sequences were compared with nucleotide and amino acid data- (0)
bases using the BLAST algorithm of Genebanl@ §ene names
were assigned according to the criteria of the WHO-IUIS Nomen- hMBP - nr: 1/8 (12.5)

clature SubCommittee on TCR designation [24] and follow the
classification of Arderet al. [25].

21
RESULTS a1
Establishment of MBP-specific TCL: fine specificity and membrane § 61

phenotype

At the first time point 42 and eight long-term TCL were generated
from the peripheral blood of eight MS patients and two healthy
controls, respectively. The number of lines established from each
individual ranged from 1 to 10, with an average of 5-2 TCL/subject 121
in the MS patients and four TCL/subject in controls. All the TCL
had a CD3, CD4", CD8, TCRx8" membrane phenotype.
Analysis of TCL fine specificity was determined by testing their 172
reactivity against a panel of overlapping peptides encompassing
the whole MBP molecule. All TCL tested (76%) were specific for | | | | | | | | | | |
the immunizing antigen. No significant difference of stimulation 0 10 20 30 40 50 60 70 80 90 100
index (Sl) was observed in the proliferation assays from MS Percent specific TCL

:/lljé)ljf ?/\I/ngn:pggirf}gc;losr (nc’jlﬁigplneot:s:t(i)g\;\lljrglijssggqp?iclilgsesvvrﬁitlzggsglrzr:ggig' 1. Epi_top_e_specificity of MBP—specific_ T cell lines (TCL) established

. . ! from MS individuals (a) and healthy subjects (b). Some TCL from both
others ‘?"d not respond to any peptlde, probably becaqse of theﬁroups recognized human MBP but did not respond to any peptide (nr). Ten
specificity for epitopes spanning the cleavage regions. Thgnes were not tested in proliferation assay for epitope mapping.
response was mostly focused on peptides spanning amino acids
80-104, 142-172 and, in MS individuals, aa 16—38, a peptidefCL TCR \8 usage
rarely immunodominant in humans (Fig. 1). After 12 months we Analysis of fine specificity and TCR usage of some MBP-specific
generated, respectively, three and 15 long-term TCL from onel CL generated at the two time points is summarized in Table 2. RT
healthy control and three MS subjects. No disease progression wasd inverse PCR analysis showed an interindividual heterogeneity
observed in any patient after 12 months. No significant change off TCR Vg expression even in those lines recognizing the same
epitope specificity was detected in TCL generated from MSepitope. This heterogeneous repertoire was observed both in MS
individuals (Fig. 2). Only two lines specific for aa 80—104 were individuals and in healthy subjects. Few TCL carried more than one
obtained from the third patient (Ta) before he dropped the studyV, suggesting that the response to the MBP could have been
Peptide 80—104 was the only one recognized by TCL establishedligoclonal rather than monoclonal even in the presence of single-
from the healthy donor at two time points (Table 2). epitope specificity. Interestingly, we observed that some TCL

o
=
< 81
2/8 (25)
101

1/8 (12.5)

141
4/8 (50)
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Fig. 2. Peptide reactivities of MBP-specific T cell lines (TCL) generated
from one MS patient (Sa). Most TCL recognized peptide 80—104 both at thé-ig. 3. (a) Spectratyping analysis of Sa7 (bottom), SaH10 (centre) and
first (a) and second time point (b). Two lines did not respond to any peptideperipheral blood mononuclear cell (PBMC) (topB33 T cell receptor
(nr). (TCR) transcripts. One peak corresponding to a unique rearrangement
migrates at the same expected size both for Sa7 and SaH10. Spectratyping
of V313 transcript from PBMC of the same patient is polyclonal, as shown
by the bell-shape distribution of peaks in the top part of the figure. (b)
Analysis of TaB9 (bottom), Ta91 (centre) and PBMC (top318 TCR
transcripts. One peak corresponding to a unique but diverse rearrangement
migrates at slightly different sizes for Ta91 and TaB9. Spectratyping of
Table 2. Epitope specificity and ¥ usage of T cell V313 transcript from PBMC of the same patient is polyclonal. The graph
lines (TCL) at different time points represents the intensity of fluorescence in arbitrary units as a function of
polymerase chain reaction (PCR) product size in nucleotides and all the
CDR3 peaks are 3 bp apart, suggestive of in-frame rearrangements.

TCL Specificity B Time
generated at T1 from all subjects expressed the safngevie that
Sa7 aa 80-104 13 TO was carried by TCL previously established from the same individual.
Sa20* aa 80-104 13 TO
SaQ aa 80-104 51 TO CDR3 spectratyping analysis of TCL expressing the safrgevies
Sal4* aa 80-104 21 T0 In order to characterize the clonality of the response to MBP we
2:?12* aa'\ggplm 21 Tgl performed CDRS3 size spectratyping on TCL that were shown to
SaH12 MBP 18 T express t.hv.e samepV/genes at t.h.e. two time points. Single PCR
SaH10 a2 80-104 13 T1 ba_mds_orlglnated from TCL ut|||2|ng the same V segment and
migrating at the same molecular weight are likely to represent an
M45* aa 16-38 28-21 T0 identical rearrangement. The spectratype on a polyacrylamide gel
M19* aa 16-38 2-14 T0 of all the PCR products showed a single band, confirming the
M33* aa 16-38 9-18 T1 clonality of each rearrangement carried by the lines. Furthermore,
M22* aa 16-38 21-28 T1 in patient Sa the spectratype bands of th&l¥® amplicons from
lines Sa7 and SaH10 migrated at the same molecular weight,
TaG2 aa 80-104 6 TO supporting the hypothesis that they represented CDR3 of the
l:g? 22 28:122 193 1(1) same length and possibly identical (Fig. 3a). In patient Ta and in
Ta01 a8 80104 13 " the healthy subject, spectratype analysis, respectively, of
V313 (from TCL TaB9 and Ta9l) and 32 (LeF, Le7, Lel7)
Le3 aa 80—-104 5.2-3 To PCR products revealed two bands migrating at slightly different
LeF aa 80—104 2 T0 molecular weights, suggesting different VDJ rearrangements (Fig.
LeA MBP 14 TO 3b).
LeC MBP 6 TO
Le7 aa 80-104 2,12 T1 Sequence analysis of T@GRchain expressed by MBP-specific TCL
LeC7 aa 80-104 8 T1 Sequence analysis of inverse PCR products and TCR transcripts
Lelr MBP 2-51 T subjected to CDR3 size spectratyping is shown in Table 3. The
comparison of CDR3 sequences of TCL carryingl3, generated
* TCL analysed by inverse polymerase chain from patient SA at two time points, revealed that Sa7, Sa20 and
reaction. SaH10 expressed the same rearrangement BV13d36-BJ2S2.
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Table 3. CDR3 junctional regions from T cell lines (TCL) at two time points

TCL \'/¢] DgB-n-3 CB Time
Sa7 BV13S6 BJ2S2 YFCASS YGGLGGELFFGEGSRLTVL EDLK TO
Sa20 BV13S6 BJ2S2 YFCASS YGGLGGELFFGEGSRLTVL EDLK TO
SaH10 BV13S6 BJ2S2 YFCASS YGGLGGELFFGEGSRLTVL EDLK T1
Sal4d BVv21S2 BJ1S1 YLCAS RSDRGAPEAFFGEGTKLTVV EDLK TO
SaE12 BVv21S2 BJ1S1 YLCAS RSDRGAPEAFFGEGTKLTVV EDLK Tl
M45 BVv28S1 BJ2S6 YLCAS RSGGANVLTFGAGSRLTVL EDLK TO
M22 BVv28S1 BJ2S6 YLCAS RSGGANVLTFGAGSRLTVL EDLK T1
M22 BVv21S1 BJ1S2 YLCASS LAHVRGGYGYTFGSGTRLTVV EDLK T1
M45 BVv21S1 BJ1S2 YLCASS LAHVRGGYGYTFGSGTRLTVV EDLK TO
TaB9 BV13S1 BJ2S1 YFCAS TIYNEQFFGPGTRLTVL EDLK TO
Ta9l BV13S1 BJ2S4 YFC VQAHFKNIQYFGAGTRLSV EDLK T1
LeF BVv2S1 BJ1S4 YICSA SSCGGPDELFFGSGTQLSVL EDLK TO
Le7 Bv2S1 BJ2S2 YICSA REDRGKGELFFGEGSRLTVL EDLK T1
Lel7 BVv2S1 BJ2S5 YICSA RIFGRPDTQYFGPGTRLTVL EDLK T1

Two other lines isolated at TO and T1 exhibited identical sequencedisease and healthy subjects. The mean numbers of lines estab-
(Sal4, SaE12). Similarly, identical rearrangements were obtainelished from patients and controls were similar. Analogous results
from TCL generated from patient Pa 12 months apart (M22, M45)were obtained from other groups, confirming that autoreactive
In contrast, comparison of sequences from those TCL expressinglBP-specific T cells are also present in the peripheral compart-
the same Y but different CDR3 spectratypes showed different ment of normal donors [19]. As in other reports, the response to
rearrangements, confirming that those TCL used a div&d®ain MBP in some MS individuals clustered against a single epitope
repertoire. Remarkably, one of the sequences obtained frorfil1,13].
inverse PCR amplification of lines M22 and M45 specific for aa  In order to verify whether some changes of the response to
16-38 did not show similarity 75% with any of the V8 described  MBP have occurred over time in those subjects with a response
thus far. On-line comparison of this sequence with those in thdargeting a single epitope at TO, three and 15 TCL were generated
nucleotide and protein databases revealed a high degree of simafter 12 months, respectively, from a normal donor and three MS
larity with a gene segment (BV28S1) located within the 685-kbsubjects. Although a limited number of TCL was generated from
TCR locus and yet undescribed at cDNA level. each subject, a restricted response against a single MBP epitope
was maintained after 12 months. Analysis of TCR §ene usage
showed that most TCL expressed diverse V elements in the
DISCUSSION recognition of MBP determinants. Different3¢ were exhibited
Although the pathogenesis of MS still remains to be clarified,also by TCL reactive against the same epitope. Similar results were
experimental data suggest that it may be caused by a failure in thebtained by other groups, confirming that the T cell response to
central or peripheral tolerance induction leading autoreactive TMBP is characterized by an interindividual heterogeneity in TCR
cells escaping the process of negative selection [26]. EAE hassage [10-12]. Nevertheless, few families were expressed more
provided compelling data on the mechanisms of organ-specifioften than others. For exampleg¥3 was used by TCL specific for
autoimmune disease. In this model it has been demonstrated that 80—104 generated in two individuals at different time points. In
after initial priming with a single MBP determinant, intra- and order to determine the clonality of lines carrying the samg V
intermolecular spreading of epitopes leads to the recruitment of &amily, we performed CDRS3 size spectratyping to see if each PCR
second wave of T cells with a different repertoire [27]. Thus, while product was migrating as a single band, possibly expression of a
EAE-inducing T cells utilize a very limited range of TCR genes in unique rearrangement [22]. Indeed, CDR3 hypervariable region
the recognition of single MBP determinants in the early stage ofarises from TCR gene rearrangement and represents the marker of
disease [4], a wider TCR repertoire has been observed in latehe clonal origin of T lymphocytes [29]. In patient Sa spectratype
phases [7-9]. This limited response has been exploited in succeslsands of the 13 PCR products migrating at the same molecular
fully targeting the trimolecular complex TCR—-MBP—-MHC with weight suggested that CDR3 regions were of the same length and
specific immunotherapy [5,6]. In humans, studies on the TCRprobably identical. However, since the same CDR3 size can not
repertoire used by T cells recognizing MBP have yielded conflict-exclude a different amino acid composition, we sequenced PCR
ing data, supporting the idea that different individuals utilize aproducts exhibiting the same spectratypes. Lines Sa7 and SaH10
diverse repertoire in the recognition of MBP determinants [10—12].established at different moments showed the same rearrangement
Nevertheless, it has been observed that a limited usage of V gendlsat was observed also in line Sa20 analysed by inverse PCR.
within the same individual may arise from the clonal expansion ofindeed, the CDR3 sequences of four other independently derived
alimited T cell population [14,15,28]. Furthermore, restricted TCRTCL (Sal4, SaE12 from patient Sa and M45, M22 from patient Pa)
rearrangements may be present in some MS individuals with a mildvere identical, suggesting the presence of stable and clonally
form of disease, while a more heterogeneous response to MBBxpanded MBP-reactive T cell populatiois vivo. In another
could correlate with progression of disease [16]. We generated/S patient and in the healthy subject, the spectratype analysis of
antigen-specific TCL from a group of MS individuals with RR those PCR products expressing the sanfegéne (TaB9, Ta91,
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Le3, Le7) revealed two bands migrating at slightly different 2 Alvord EC, Kies MW, Suckling AJ. Experimental allergic encephalo-
molecular weights, suggesting different VDJ rearrangements. myelitis: a useful model for multiple sclerosis. Prog Clin Biol Res 1984;
Sequence analysis of this TCR transcript showed diverse hyper- 146523-54.

variable regions. These data, together with the presence of a3 Pettinelli DB, M_gFa_uIin DE.AQoptiv_e trgnsfer pf e_xperimental allergic
conserved TCR repertoire in mildly affected MS individuals encephalomyelitis in SJL/J mice afiervitro activation of lymph node

- cells by myelin basic protein: requirement for Lyt"12~ T-
observed by another group [16], may indicate that a durable and lymphocytes. J Immunol 19812714203,

restricted T cell response to MBP may be present in some subjects, gyms FR, Li RX, Shen L, Offner H, Chou K, Vandenbark A, Haber-

with a mild form of MS and could be the expression of a limited  katz E. Both rat and mouse T-cell receptors specific for the encepha-

spreading of myelin determinants. The absence of a restricted TCR  |itogenic determinant of myelin basic protein use similaz ®¥nd \3

repertoire in the third patient with similar disease course might be chain genes even though the major histocompatibility complex and

due to the small number of TCL obtained before he received a encephalitogenic determinants being recognized are different. J Exp

pharmacological treatment, or to other factors, including MHC  Med 1989;16927-39.

restriction and environmental exposure. 5 Urban JL, Kumar V, Kono Dt al. Restricted use of the T cell receptor
Itis interesting to note that of those patients expressing clonally \Y genes in murine autoimmune encephalomyelitis raises the possibility

expanded and stable T cell populations, both had a mild clinical for antibody therapy‘ Cell 19884577-92. )

relapse a few weeks before new TCL were established. A similar6 Acha-Orbea H, Mitchell DJ, Timmermann L, Wraith DC, Tausch GS.

i ’ Limited heterogeneity of T cell receptors from lymphocytes mediating
observation was reported by another group [11]. In bth F:ases N0 autoimmune encephalomyelitis allows specific immune intervention.
therapy was necessary and full recovery occurred within a few ce| 1988:54:263—73.
weeks. The persistence of clonally expanded and restricted T cell7 Mor F, Cohen IR. Shifts in the epitopes of myelin basic protein
populations reacting against MBP in some MS patients right after recognized by Lewis rat T cells before, during and after the induction
the occurrence of a clinical relapse is noteworthy. Indeed, these of experimental autoimmune encephalomyelitis. J Clin Invest 1993;
findings may be consistent with the recent report that in SJL/J mice 922199-206.

T cells specific to MBP can induce EAE after adoptive transfer but 8 Lehmann PV, Sercarz EE, Forsthuber T, Dayan CM, Gammon G.
are not sufficient to determine epitope spreading [30]. Hence, other ?ef)teerrtg;feamnpﬁ?%2%334?53?;5 of the autoimmune T-cell
factors f“e probably necessary for acute_ CNS d.amage an.d releasg McRae BL, Vanderlugt CL, Dal Canto MC, Miller SD. Functional
of previously cryptic determinants. It is possible that in MS

. ) . o evidence for epitope spreading in the relapsing pathology of experi-
individuals a few T cell populations recognizing a limited mental autoimmune encephalomyelitis. J Exp Med 19887585,

number of determinants may undergo clonal expansion following;g martin R, Utz U, Colligan JEt al. Diversity in fine specificity and T
repeated antigen or superantigen stimulation [31,32]. In some cell receptor usage of the human CD&ytotoxic T cell response
patients these cells may be kept initially under control by a specific for the immunodominant myelinic basic protein peptide 87—
regulatory circuitry [33]. Similarly to EAE, microbial superantigens  106. J Immunol 19921481359-66.

and other environmental or genetic factors are likely to be responll Meinl E, Weber F, Drexel Ket al. Myelin basic protein-specific T
sible for the amplification of the autoimmune response followed by ~ lymphocyte repertoire in multiple sclerosis: complexity of the response
myelin destruction and consequential inflammatory spreading of and domlna_nce of nested epitopes due to recruitment of multiple T cell
new determinants [34,35]. Thus, the presence of a restricted intral-2 (|:_I|ones. J Clin Invest 199322633-43. . .

Lo . L . . afler DA, Saadeh MG, Kuchroo KV, Milford E, Steinman L. TCR
individual response to MBP in some MS individuals with a mild

. . o . . usage in human experimental demyelinating disease. Immunol Today
clinical course may be exploited by tailoring early immunotherapies 1996:17:152-9.

targeting selectively the recognition of the immunodominant epitope; 3 saivetti M, Ristori G, D’Amato M, Buttinelli C, Falcone M, Fieschi C,
before the occurrence of spreading of determinants. Wekerle H, Pozzilli C. Predominant and stable T cell response to
Finally, from sequence analysis of TCR rearrangements uti- regions of myelin basic protein can be detected in individual patients
lized by TCL reactive against MBP, we observed a high degree of with multiple sclerosis. Eur J Immunol 19933:1232-9.
homology between sequences obtained from two TCL generated ik Wucherpfennig KW, Zhang J, Witek C, Matsui M, Modabber Y, Ota K,
one patient and a¥/gene segment located within the 685-kb TCR Haﬂer‘DA. Clonal gxpansion f':md pgrsisten_ce of human T cells specific
locus not yet described as cDNA [36]. Thus, the identity of this flosrza\sn;{r?lm;rz]odommant myelin basic protein peptide. J Immunol 1994;
sequence o.bt?med from MBP-specific TCL with a gerjomlc 15 Vandevyver C, Mertens N, van den Elsen P, Medaer R, Raus J, Zhang J.
sequence within the TCR locus proves that a novglfamily is

d . | ized . . Clonal expansion of myelin basic protein-reactive T-cells in patients
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